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INTRODUCTION

52
This study aimed at conducting observational assessment of the fresh produce handling 53 processes from the receiving stage until display and service to identify risk factors that 54 may be associated with the microbial safety of fresh produce in SMEs which will 55 provide further insights to devise effective preventive measures. 
MATERIAL AND METHODS
58
Observational survey
59
A convenience sample of fifty SMEs located in Beirut were observationally assessed for (Table 1 ). Additional components in relation to salad preparation practices were also 
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4
A reliability analysis test was performed to measure the internal consistency in the 68 survey questionnaire. Cronbach's Alpha was 0.928 which indicates a high level of 69 internal consistency for our scale. 
Additional information
71
Additional 8 questions on handling practices of fresh vegetables during receiving,
72
washing and storage were posed to food handlers (n=80) via face-to-face interviews that 73 were conducted in our earlier study on food safety knowledge, attitudes and practices
74
(Faour-Klingbeil et al., 2015). The questions were ranked on a five points rating scale
75
(never = 1, rarely = 2, sometime = 3, often = 4 and always =5).
76
To ensure consistency and unbiased data records, the data collection and visual 77 assessment were carried out by one of the authors (Dima Faour-Klingbeil). 
Swabs of cutting boards and knoves
90
Before cutting/chopping vegetables, surfaces of cleaned cutting boards and knives
91
(normally cleaned by assigned cleaners in well-established restaurants, or food workers M A N U S C R I P T A C C E P T E D Vassiliadis-soya broth to be incubated at 41.5ºC. After 24 h of incubation, a 0.1 ml 116 sample was plated on RAPID'Salmonella agar and plates were incubated at 37ºC for 
126
The counts were reported as means of colony-forming units (CFU) per g and were
127
converted into Log CFU/g.
128
Additionally, for statistical purposes, Listeria spp were ranked into 3 levels (Above 100 129 CFU/g, Below 100 CFU/g, and Not detected). 
Swab tests
131
The swabs in 5 ml tube of BPW were vortexed vigorously for 1 min. 
DATA HANDLING AND STATISTICAL ANALYSIS
137
All data were analysed using the IBM SPSS Statistics (SPSS) version 22.
138
Observational assessment of each of the 26 components was rated on three units scale
139
(adequate=3, incomplete=2, inadequate=1). The sum of the total awarded units on 140 adequacy level (visual assessment scores) was converted to 100 points. premises.
176
Risks of cross-contamination were detected in 48% of the premises, for example by the 
Handling practices and the process of salads vegetables preparation 185
Fresh vegetables were received during the mornings (7-9 a.m.) in plastic crates transported 186 on open trucks or in vans. The great majority (95%) reported that they received fresh 187 produce in uncooled vehicles (Table 2) . In some cases, the person in charge or business 
The microbiological quality of fresh salads vegetables
211
Results on microbiological analysis of fresh-cut salad vegetables are presented in (Table   212 3 and 4).
213
The mean APC levels ranged from 2.90 to 7.38 Log CFU/g, with counts above bacterial loads ranging from less than 1.00 to 7.15 Log CFU/g, and the incidence rate 218 was 64.8% of the positive samples (24/37) for counts higher than 100 CFU/g.
219
More than two thirds (41.5%) of the samples were found to contain S. aureus. In 220 addition, Listeria spp. were isolated from 70.6% of the samples. The overall incidence 221 level was 53% for counts above 100 CFU/g, with an average of 3.24 Log CFU/g. L.
222 monocytogenes had a prevalence rate of 3.7 % mainly in arugula, parsley and lettuce,
223
whereas Salmonella was detected in 0.9%, (lettuce).
224
Results on recovered microorganisms from contact surfaces (cutting boards and knives) 225 are presented in unsafe handling practices, however this was not the case with cucumbers (Table 6) . 
320
As RTE fresh vegetables were obtained after washing, the existing microbiological 
Association of microbial counts to visual assessment scores and inspection
components
335
Our data revealed an inconsistent association between the bacterial counts and visual 336 assessment scores of handling practices and hygiene conditions. As we also studied the M A N U S C R I P T were not correlated to total hygiene scores of meat retailers, nor to temperature of 353 samples, but they were related to type of retailer or origin of product.
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354
We actually noted higher population size of hygiene indicators on some samples Gilbert, R., de Louvois, J., Donovan, T., Little, C., Nye, K., Ribeiro, C., Bolton, F. Ponniah, J., Robin, T., Paie, M., Radu, S., Ghazali, F., Kqueen, C., Malakar, P. (2010).
471
Listeria monocytogenes in raw salad vegetables sold at retail level in Malaysia.
472
Food Control, 21, 774-778. The minimum detection limit was 10 CFU/g. M A N U S C R I P T A C C E P T E D ACCEPTED MANUSCRIPT †"Incomplete" ranking was omitted for easier presentation of data Case study in Lebanon
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